Effect of pyruvate on rat heart thiol status during ischemia and hypoxia followed by reperfusion.
Ischemia or hypoxia followed by reperfusion determine a large release of glutathione from isolated and perfused rat heart. The effects of glucose and/or pyruvate administered during ischemia/reperfusion or hypoxia/reperfusion on the release of cytosolic and mitochondrial glutathione are compared. During ischemia, mitochondrial glutathione is released from the mitochondrion to the cytosol forming a unique pool that leaks out to the interstitial space. Reperfusion causes a large release of total glutathione, particularly from cytosol. Total sulfhydryl groups do not undergo modifications after ischemia, while they appear to decrease upon reperfusion. Pyruvate, which protects the heart by inducing a large recovery of the contractile activity after ischemia, markedly prevents the loss of glutathione. Also total sulfhydryl groups of mitochondria do not undergo significant variation upon ischemia and reperfusion in the presence of pyruvate. During hypoxia, in the absence of glucose, glutathione is mainly lost from the cytosol, while the mitochondrial pool appears to be preserved; in hypoxia, at variance with the ischemic conditions, pyruvate does not show any beneficial effect. The action of pyruvate appears to be multifactorial and its effects are discussed by considering its action on the hydrogen peroxide breakdown, protection of pyruvate dehydrogenase, anaerobic production of ATP and diminution of the intracellular concentration of inorganic phosphate.